ABSTRACT: This experiment was conducted at Abo Qurkas district, Minia Governorate during the two successive seasons of 2014 and 2015 to study the effect of compost and biostimulant treatments on chemical constituents and guaran productivity. The obtained results revealed that fertilizing guar plants with compost (2.5, 5.0 and 7.5 ton/fed) significantly increased guaran productivity (guaran % and guaran yield per plant and /fed), pigments (chl. a, b and carotenoids) and N, P , K, protein and total carbohydrates %. The medium level of compost (5.0 ton/fed) was much more effective than low and high level (2.5 and 7.5 ton/fed) in this concern. The plants treated with Vit. E or plant extracts (garlic, moringa, aloe, green tea) resulted significantly increases in guaran productivity and some chemical constituents (pigments and N, P and K %) in both seasons, except green tea extract (300 ppm) for guaran productivity. Among such treatments, either garlic extract (300 ppm) or green tea extract (150 ppm) gave the best results. It could be recommended to fertilize guar plants with compost (5.0 ton/fed) and spraying plants with garlic extract (300 ppm) or green tea extract (150 ppm) to achieve the maximum yield of guaran.
INTRODUCTION
Guar Cyamposis tetragonoloba, L. Taub. (cluster bean vegetable), belongs to family Fabaceae (Vinizky and Ray, 1988) . The seed contains 12.6% total lipids and the endosperm contains guaran gum (20-30%), a polymer of galactose (36%) and mannose (64%), known as galactomannan (Deraz, 1993) . The gum is used in food industry as a stiffener in soft ice cream, stabilizer for cheese, instant pudding, whipped cream substituents and meat binders (El-Etriby et al., 1994) . It can also be used for treating mellitus, hyperglycemia, glycosuria and hyperlippopropteinemia and the seeds are used as a laxative (Whistler and Hymowitz, 1980) . Organic manure are important for medicinal plants to produce the best product in both quantity and quality and its also very safe for human health and environment (Dauda et al., 2008) . Organic manures had positive effect on guaran % and guaran content, as well as, chemical constituents of guar plant (Gomaa and Mohamed, 2007; Patel et al., 2010 , Shehata, 2013 and Chavan et al., 2015 .
Biostimulant materials enhanced nutrient uptake, protein content, photosynthetic pigments Shehata (2013) on guar mentioned that Vit. E increased guaran % and yield, photosynthetic pigments, NPK elements, carbohydrates and protein %. Spraying plants with plant extracts had positive effect and stimulated photosynthetic pigments, carbohydrates, protein, N, P and K % of many plants species such as marjoram (Mady, 2009 using garlic extract), rocket plants (Abdalla, 2013 using moringa extract) basil plant (Ahmed et al., 2014 using aloe extract) and keitte mango trees using green tea extract.
The objective of this work was to investigate the effect of compost, and biostimulant treatments i.e. Vit. E and plant extracts (garlic, moringa, aloe and green tea) on guaran production and chemical constituents of guar plants.
MATERIALS AND METHODS
The present work was concluded at Abo Qurkas (Kafr Leps village), Minia governorate during 2014 and 2015 seasons. Guar seeds were obtained from floriculture, Faculty of Agriculture Nursery, Minia University. Seeds were sown at the end of March (25 th and 30 th in the first and second seasons, respectively). The experimental unit (plot) was 1.8×1.5 meters and containing 3 rows, 60 cm apart and seeds were sown in hills, 25 cm apart on one side of the row, each plot contained 8 hills and plants were thinned to two plants/hill after one month from sowing date. The experiment was arranged in a split plot design with three replicates. The main plots (A) included four levels of compost (0, 2.5, 5.0 and 7.5 ton/fed), while, the sub-plots were devoted to eleven treatments; control, alpha tocopherol (vit. E) at 10 and 20 ppm, garlic extract at 150 and 300 ppm, moringa extract at 150 and 300 ppm, aloe extract at 150 and 300 ppm and green tea extract at 150 and 300 ppm. Compost was added during soil preparation in both seasons. Table ( a) and (b) shows the analysis of the used soil and compost, respectively. Both Vit. E and plant extract were manually sprayed 3 times. The first one was added after 35 days from planting date and two weeks thereafter. The plants were harvested on the fourth of August in both seasons.
The plants were harvested on the fourth week of August in both seasons.
 Guaran determination: guaran % according to Anderson (1949) ,then guaran yield/plant (g) and /fed (kg) were calculated.
 Photosynthetic pigments (chlorophyll a, b and carotenoids) according to Moran (1982) .
 Determining the percentage of nitrogen (Wilde et al., 1985) , phosphorus (Champan and Pratt, 1975) and potassium (Cotteine et al., 1982) in the dry herb. Ranganna (1978) .
The plant extracts (garlic, moringa, aloe, green tea) were prepared according to (ElDesouky et al., 1998; Phiri and Mbewe, 2010; Wilfred et al., 1990 and Nie et al., 2002) .
Statistical analysis: the data of the two seasons were subjected to the statistical analysis of variance using MSTAT-C (1986 
RESULTS AND DISCUSSION

Guaran productivity:
Data presented in Table ( 1) revealed that guaran % and guaran yield (g/plant and kg/fed) in the dry seeds of Cyamposis tetragonoloba were significantly increased as a result of fertilizing plants with the three levels of compost (2.5, 5.0 and 7.5 ton/fed) over the control in the two seasons. The highest values were obtained due to the treatment of compost at the medium level (5.0 ton/fed). The enhancement of guaran % and yield obtained in the present work due to using organic manure was also, reported by Gomaa and Mohamed (2007) ; Patel et al. (2010) and Shehata (2013) on guar plants. The increment in all aforementioned characters of guar plants due to compost treatments reflected the positive biological and physiological roles of organic manure on the guaran % which were concluded by many authors as follows: adding organic manure in the soil improves soil permeability and releases carbon dioxide and certain organic acids during decomposition, prevention of nitrogen losses, maintenance and improvement of manural value, increasing the biological activity of soils, positive influence on quality (Saber, 1997; Judais and Rinaldi, 2001 and Taiwo et al., 2001) . Applying organic manure not only relieved material inhibition an autotoxic substance in the root exudates by cinnamic acid but also promoted growth, increased the content and composition of plant secondary metabolites (essential oils or alkaloids), improved root dehydrogenase, ATP ase and microorganism activities and nutrients uptake (Lu et al., 2002; Reuveni et al., 2002 and Zheljazkov, 2005) .
Data indicated also that all ten examined treatments of Vit. E and plant extracts significantly increased guaran % and guaran yield/plant and /fed in both seasons, except the treatment of green tea extract (300 ppm) for guaran % and yield in both seasons and the treatment of vit. E (10 ppm) for guaran % in the second season. Among such treatments, garlic extract (300 ppm) followed by green tea extract (150 ppm) then vit. E (20 ppm) resulted the highest values in this concern. Shehata (2013) mentioned that vit. E had positive effect on guaran % and yield in the dry seeds of guar.
The interaction between main and sub plots (A×B) was significant for guaran % and guaran yield/plant and /fed in both seasons. In the first season, compost at 5 ton/fed in combination with garlic extract (300 ppm) or green tea extract (150 ppm) or Vit. E (20 ppm) and compost at 2.5 ton/fed with 300 ppm garlic extract resulted the highest % of guaran. In the second season, either used compost at 5.0 or 2.5 ton/fed with any spraying of garlic extract (300 ppm), green tea extract (150 ppm) and Vit. E (20 ppm) gave the best interaction treatments for guaran (Table, 1 ). The best interaction for guaran yield/plant and /fed in both seasons were obtained with compost (5.0 ton/fed) plus garlic extract (300 ppm) or green tea extract (150 ppm) as shown in Table (1) . In the present study, the obtained data showed that vitamin E treatments had significant and positive effects on the guaran % and guaran yield (g/plant and kg/fed) and chemical constituents of guar plants. The improving influences of vitamins on guar plants could be attributed to the following biological and physiological roles of these compounds. Tocopherol are a group of compounds synthesized only by photosynthetic organisms. The best characterized and probably most important function of α-tocopherol is to act as recyclable chain reaction terminators of polyunsaturated fatty acids, free radicals generated by lipids oxidation. In plants, tocopherol are believed to protect chloroplast membranes from photooxidation and help to provide an optimal environment for the photosynthetic machinery (Munne-Bosch and Algere, 2002), and added that tocopherol accumulation also occurs in response to variety of a biotic stresses including high light, drought, salt and could provide an addition line of protection from oxidative damage. Ayad et al. (2009) proved that chemical constituents of medicinal plants positively responded to foliar application of α-tocopherol. It might be due to that α-tocopherol can be considered a major antioxidant protecting membrane lipids from photo-oxidation especially those of chloroplast (Hess, 1983; Zhang et al., 2000; Havaux et al., 2000) .
Photosynthetic pigments:
The contents of chlorophyll a, b and carotenoids (mg/g F.W.) were significantly enhanced by using compost at 2.5, 5.0 and 7.5 ton/fed compared with control. The maximum contents were obtained by 5.0 ton/fed of compost (Table, 2) .
Similar results were obtained with those, Shehata (2013) and Fernandez et al. (2010) and Shehata et al. (2011) on snap bean.
Data in the same Tables, also indicated that all spraying treatments (vit. E and plant extract) significantly increased the three photosynthetic pigments over the control in both seasons, except the treatment of green tea (300 ppm) for carotenoids in the first season. The highest contents of the three tested characters by garlic extract (300 ppm) followed by green tea extract (150 ppm). The positive effect of plant extracts on the contents of pigments were reported were obtained by El-Shayeb (2009) The interaction between main and sub plots (A×B) treatments was significant for chlorophyll a, b and carotenoids in both seasons, except for chlorophyll b during the first season. In the first season, the highest contents of chl. a and carotenoids were obtained by the use of compost at 5.0 or 2.5 ton/fed in combination with garlic extract (300 ppm) or green tea extract (150 ppm) or compost at 5.0 ton/fed plus vit. E (20 ppm) for carotenoids (Table, 2 ). In the second season, the highest contents of chl. a, b and carotenoids were obtained by used compost at 5.0 ton/fed in combination with garlic extract (300 ppm) or green tea extract (150 ppm) (Table, 2 ). Also, compost (2.5 ton/fed) plus garlic extract (300 ppm) gave the maximum values of chl. a and b (Table, 2 ). The positive effect of the garlic extract on guar plants could be examined in the light of biological and physiological roles of garlic extract which was conducted by many researches as follows, The garlic extract has many effects due to its hormonal (Auxinlike) nature, which has an important role in lateral extension and elongation of cells (Abou Hussein et al., 1975 a and b) .,Garlic extract contains enzymes and more than 200 chemical compounds, some of its volatiles are more important i.e. Allicin that gives garlic its antibiotic properties, it is not only rich in nutrient substance, it is possesses a natural strength of combating against different bacterial and other microbial disease infections (antibacterial, antifungal and insecticide) (Faghihi et al., 2014) . 
N, P and K %:
Data in Table ( 3) indicated that all used compost treatments significantly increased N, P and K % in the dry leaves as compared with control in both seasons. The medium level of compost (5.0 ton/fed) gave significantly the highest N, P and K % over the two tested levels of compost. These results are agreed with those obtained by Patel et al. (2010) ; Shehata (2013) and Chavan et al. (2015) on cluster bean plants.
In regard to the effect of Vit. E and plant extract treatments, all ten used treatments significantly increased N, P and K %, in both seasons, over the control. The highest percentages for the three elements resulted from the treatment of garlic extract (300 ppm) followed by green tea extract (150 ppm). Regarding the positive effect of plant extracts on nutrients %, these results are in agreement with those obtained by on keitte mango and Abd ElHamied and El-Amary (2015) on pear trees concerning garlic extract, also, Al-Wasfy et al. (2013) on orange trees, Abada (2014) on grapevine regarding green tea extract. The interaction between compost and vit. E and plant extracts treatments was significant for N, P and K % in both seasons. The highest percentages were obtained due to compost (5.0 ton/fed) in combination with garlic extract (300 ppm) as shown in Table ( 3).
Total carbohydrates %:
Data in Table ( 4) indicated that all used compost treatments significantly increased total carbohydrates % as compared with control in both seasons. The medium level of compost (5.0 ton/fed) gave significantly the highest total carbohydrates % over the two tested levels of compost. These results are agreed with those obtained by Shehata (2013) on guar plants, Shafeek et al. (2004) on pigeon pea, El-Leithy et al. It was obvious that, total carbohydrates % significantly increased by the all used treatments (Vit. E and plant extracts) as compared to control in both seasons. The highest values in this concern were recorded when plant sprayed with garlic extract (300 ppm) and green tea extract (150 ppm) as shown in Table ( The interaction between main and sub plots was significant for total carbohydrates %in both seasons. The highest values were obtained with compost at 5 ton/fed in combination of garlic extract (300 ppm) or green tea extract (150 ppm) or compost at 2.5 ton/fed with garlic extract (300 ppm) as clearly shown in Table (4) .
Total protein %:
Data in Table ( 4) indicated that all used compost treatments significantly increased total protein % as compared with control in both seasons. The medium level of compost (5.0 ton/fed) gave significantly the highest total protein % over the two tested levels of compost. These results are agreed with those obtained by Gomaa and Mohamed (2007) ; Patel et al. (2010) and Shehata (2013) on guar plants, Shafeek et al. (2004) on pigeon pea, Mohamed and Gomaa (2005) and Gomaa et al. (2010) on faba bean, Regarding the effect of vit. E and plants extract treatments, data in Table (4), showed that, all used ten spraying treatments of Vit. E and plants extract (garlic, moringa, aloe and green tea) significantly increased protein % as compared with control in both seasons. The best results were obtained with garlic extract (300 ppm) treatment followed by green tea extract (150 ppm) with significant differences between them in both seasons. These results are agreed with those obtained by, Abdalla (2013) on rocket plants found that moringa leaf (2 %) and twig extracts (3 %) increased total protein. Shehata (2013) on guar plants and Nour et al. (2012) on snap beans mentioned that vit. E (alphatocopherol) treatment had stimulative effect on protein content.
The interaction between main and sub plots (A×B) treatments was significant, in both seasons, for protein % as shown in Table ( 4). The best interaction treatment was obtained by used compost at 5 ton/fed in combination with garlic extract at 300 ppm during both seasons.
The improvement of guaran % , guaran yield (g/plant and kg/fed) and chemical constituents as a result of spraying green tea extract at 150 ppm could be explained in the light of the important physiological roles of certain chemicals that are contained in green tea. These chemicals are found in the tannins released from the tea leaves when it is steeped in hot water. Tannis contain polyphenols and flavonoids which are subgroups that contain the antioxidant chemicals (Nie et al., 2002) . Antioxidants with their protectant properties play an important role in plant defense against oxidative stress, as well as, biosynthesis of most organic foods and activation of cell division process (Oertli, 1987) . Also, contains vitamins (A, C and E), minerals that protecting cells and their genetic material, DNA, from damage (Hanafy et al., 2012) .
From the previous physiological and biological discussion, it might be concluded that the beneficial and unique role of compost, vitamin E and some plant extracts (garlic, moringa, aloe and green tea) treatments were responsible for enhancing the different physiological processes, which reflect on stimulating various guaran %, guaran yield and chemical constituents. 
